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Over the past 20 years, a large body of 
research has documented a relationship 
between higher nurse- to- patient staffing 
ratios and better patient outcomes, 
including shorter hospital stays, lower 
rates of failure to prevent mortality after 
an in- hospital complication, inpatient 
mortality for multiple types of patients, 
hospital- acquired pneumonia, unplanned 
extubation, respiratory failure and 
cardiac arrest.1–5 In addition, patients 
report higher satisfaction when they are 
cared for in hospitals with higher staffing 
levels.6 7

To date, most studies have not iden-
tified an ‘optimal’ nurse staffing ratio,8 
which creates a challenge for determining 
appropriate staffing levels. If increasing 
nurse staffing always produces at least 
some improvement in the quality of care, 
how does one determine what staffing 
level is best? This decision is ultimately 
an economic one, balancing the benefits 
of nurse staffing with the other options 
for which those resources could be used. 
It is in this context that hospitals develop 
staffing plans, generally based on histor-
ical patterns of patient acuity.

PRACTICAL CHALLENGES OF NURSE 
STAFFING
Hospital staffing plans provide the struc-
ture necessary for determining hiring and 
scheduling, but fall short for a number 
of reasons. First, there are multiple ways 
in which patient acuity can be measured, 
which can have measurable effects on 
the staffing levels resulting from acuity 
models.9 Second, patient volume and 
acuity can shift rapidly with changes in 
the volume of admissions, discharges and 
transfers between units. Third, staffing 
plans provide little guidance regarding 
the optimal mix of permanent staff, vari-
able staff and externally contracted staff.

The paper by Saville and colleagues10 
in this issue of BMJ Quality & Safety 

addresses the latter two issues by applying 
a simulation model to identify the optimal 
target for baseline nurse staffing in order 
to minimise periods of understaffing. 
Included in this model is consideration 
of the extent to which hospitals should 
leverage temporary personnel (typically 
obtained through an external agency) to 
fill gaps. The model acknowledges the like-
lihood that a hospital cannot realistically 
prevent all shifts from having a shortfall 
of nurses at all times, as well as the reality 
that hospital managers lack information 
about the best balance between perma-
nent and temporary staff. In addition, the 
analysis includes a calculation of the costs 
of each staffing approach, drawing from 
the records of 81 inpatient wards in four 
hospital organisations.

The application of sophisticated simula-
tion models and other advanced analyticl 
approaches to analysis of nurse staffing 
has been limited to date, and this paper is 
an exemplar of the value of such research. 
Recent studies have used machine learning 
methods to forecast hospital discharge 
volume,11 a discrete event simulation 
model to determine nursing staff needs 
in a neonatal intensive care unit,12 and a 
prediction model using machine learning 
and hierarchical linear regression to link 
variation in nurse staffing with patient 
outcomes.13 This new study applied a 
unique Monte Carlo simulation model to 
estimate demand for nursing care and test 
different strategies to meet demand.

The results of the analysis are not 
surprising in that hospitals are much less 
likely to experience understaffed patient 
shifts if they aim to have higher baseline 
staffing. The data demonstrate a notable 
leftward skew, indicating that hospitals 
are more likely to have large unanticipated 
increases in patient volume and acuity 
than to have unanticipated decreases. 
This results in hospitals being more likely 
to have shifts that are understaffed than 
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shifts that are overstaffed, which inevitably places pres-
sure on hospitals to staff at a higher level and/or have 
access to a larger pool of temporary nurses. It also is 
not surprising that hospitals will need to spend more 
money per patient day if they aim to reduce the percent 
of shifts that are understaffed. What is surprising about 
the results is that hospitals do not necessarily achieve 
cost savings by relying on temporary personnel versus 
setting regular staffing at a higher level.

TRADE-OFFS BETWEEN PERMANENT AND 
TEMPORARY STAFF
The temporary nursing workforce enables healthcare 
facilities to maintain flexible yet full care teams based 
on patient care needs. Hospitals can use temporary 
nurses to address staffing gaps during leaves of absence, 
turnover or gaps between recruitment of permanent 
nurses, as well as during high- census periods. Tempo-
rary personnel are typically more expensive on an 
hourly basis than permanent staff. In addition, over- 
reliance on temporary staff can have detrimental 
effects on permanent nurses’ morale and motivation. 
Orientations prior to shifts are often limited, which 
leads to a twofold concern as temporary nurses feel ill- 
prepared for shifts and permanent staff feel flustered 
when required to bring the temporary nurse up to 
speed while being expected to continue normal opera-
tions.14 Agency nurses may be assigned to patients and 
units that are incongruent with their experience and 
skills—either to unfamiliar units, which affects their 
ability to confidently deliver care, or to less complex 
patients where they feel as if their skills are not used 
adequately.14 15 These issues can create tension between 
temporary and permanent nursing staff, which can be 
compounded by the wage disparity. Permanent staff 
might feel demoralised and expendable when working 
alongside temporary staff who are not integrated into 
the social fabric of the staff.16

Hospital managers also must be cognisant of the 
potential quality impact of relying heavily on tempo-
rary nursing staff. Research on the impact of contin-
gent nursing employment on costs and quality have 
often found negative effects on quality, including 
mortality, and higher costs.17 18 However, other studies 
have found that the association between temporary 
nursing staff and low quality result from general short-
ages of nursing staff, which make a hospital more 
likely to employ temporary staff, and not directly from 
the contingent staff.19–21 Thus, temporary nurses play 
an important role in alleviating staffing shortages that 
would otherwise lead to lower quality of care.22

CHARTING A PATH FORWARD IN HOSPITAL 
MANAGEMENT AND HEALTHCARE RESEARCH
The maturation of electronic health records and 
expansion of computerised healthcare management 
systems provide opportunities both for improved 
decision making about workforce deployment and 

for advanced workforce research. In the area of work-
force management, nursing and other leaders have a 
growing array of workforce planning tools available 
to them. Such tools are most effective when they 
display clear information about predicted patient 
needs and staff availability, but managers still must 
rely on their on- the- ground understanding of their 
staff and their context of patient care.23 Integration 
of human resources data with patient outcomes data 
has revealed that individual nurses and their charac-
teristics have important discrete effects on the quality 
of care.24 25 Future development of workforce plan-
ning tools should translate this evidence to practice. 
In addition, new technology platforms are emerging 
to facilitate direct matching between temporary 
healthcare personnel and healthcare organisations. 
One recent study tested a smartphone- based appli-
cation that allowed for direct matching of locum 
tenens physicians with a hospital in the English 
National Health Service, finding that the platform 
generated benefits including greater transparency 
and lower cost.26 Similar technologies for regis-
tered nurses could facilitate better matching between 
hospital needs and temporary nurses’ preparedness 
to meet those needs.

Analytical methods that fully leverage the large 
datasets compiled through electronic health records, 
human resources systems and other sources can be 
applied to advance research on the composition of 
nursing teams to improve quality of care. As noted 
above, prior research has applied machine learning 
and discrete event simulation to analyses of healthcare 
staffing. Other recent studies have leveraged natural 
language processing of nursing notes to identify fall 
risk factors27 and applied data mining of human 
resources records to understand the job titles held 
by nurses.28 Linking these rapidly advancing analyt-
ical approaches that assess the outcomes and costs of 
nurse staffing strategies, such as the work by Saville 
and colleagues published in this issue, to data on 
the impact of nurse staffing on the long- term costs 
of patient care will further advance the capacity of 
hospital leaders to design cost- effective policies for 
workforce deployment.
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